INTRODUCTION
Hikikomori, a form of severe and prolonged social withdrawal, began to garner attention in Japan especially after the publication of Hikikomori: Adolescence Without End by a psychiatrist/ psychopathologist, T. Saito, in 1998 (1) . Hikikomori is now regarded as a crucial sociocultural issue especially among adolescents (1) (2) (3) . Our previous case study has suggested the presence of persons with hikikomori who have adolescent mentalities even after the age of adolescence (4) . Therefore, even though persons with hikikomori may be past the age of so-called adolescence, it is important to consider their problems as adolescent issue. We have previously been defined hikikomori as a state of social withdrawal combined with avoidance of major social interactions and responsibilities (e.g., education, employment, and friendship) lasting at least 6 months (5). Previous research has revealed that the majority of cases with hikikomori condition are comorbid with psychiatric disorders. A variety of hikikomori-related case reports and clinical studies have shown the possible relationships between psychological aspects, personality traits, and hikikomori (6) . We have revealed that loneliness and avoidant personality are strongly linked to hikikomori (7) . In addition, previous studies have suggested psychological and behavioral features of hikikomori such as Japanese culture-related attachment style ("amae") and difficulty in expressing emotions (8) ; however, deeper psychological and personality aspects have not been well clarified.
The Rorschach test is one of the most well-known psychological assessment tools to evaluate broad and deeper personality traits such as personality organization and functioning including unconscious defense mechanisms. This tool can reveal deeper psychological aspects in various psychiatric disorders (9) (10) (11) . Currently, the Rorschach Comprehensive System (hereafter referred to as CS) has been established as the most popular scoring method in terms of its standardized administration rules, high inter-rater and test-retest reliability, and high statistical construct validity (12, 13) . CS has revealed various deeper psychological aspects in psychosomatic and psychiatric disorders including alexithymia and chronic pain (14, 15) . However, to our knowledge, no CS research has been conducted focusing on hikikomori. We believe that CS can evaluate deeper psychological mechanisms that are linked to the roots of hikikomori such as loneliness, avoidant personality, "amae, " and difficulty in expressing emotions. Therefore, as a pilot study to grasp deeper hikikomori-related psychological and personality traits, we herein conducted a case-control study using CS in psychiatric patients with and without hikikomori condition.
METHODS
This study was performed in accordance with the Declaration of Helsinki and was approved by the ethics committees of Kyushu University, Fukuoka, Japan.
The Department of Neuropsychiatry at Kyushu University Hospital has recently established a Mood Disorder/Hikikomori Clinic (16, 17) , where hikikomori condition is evaluated based on the semi-structured diagnostic interview (5) . In the present study, research staff recruited clinical cases from the Mood Disorder/ Hikikomori Clinic, from June 2014 to March 2016. Patients were informed of the aims and methods regarding the present study and that their participation was completely voluntary. Patients who agreed to participate in the present study then registered as study participants with written informed consent. The participants received a gift card incentive worth approximately $18.
Self-Report SCID-II Personality Questionnaire
The Structured Clinical Interview for DSM-IV Axis II Personality Disorders (SCID-II) is a semi-structured interview for assessment of Axis II 10 personality disorders based on the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV), such as avoidant personality disorder, depressive personality disorder, and passive aggressive personality disorder (18) . All the participants conducted a self-rated screening personality questionnaire, the self-report SCID-II personality questionnaire, which can estimate 10 personality traits with 119 items by a 2-point scale of yes (1) and no (0).
The Rorschach Comprehensive System
As shown the above, the CS has been established as the most reliable scoring method (12, 13) . We referred to Takahashi et al. for scoring form quality based on standardized data from the Japanese population (19) . CS considers a normal protocol test with less than 14 responses as invalid, and no participant was eliminated from the analysis based on this criterion. A clinical psychologist (AI) administered CS and scored the responses of all the participants. The tentative scores were reviewed by the examiner (AI) and another clinical psychologist (RK), and finalized after discrepancies had been discussed in order to strengthen the reliability of the present CS data.
Statistical Analysis
Student's t-test was conducted for comparison of SCID-II subscales between the HK patients and non-HK patients. For comparison on the Rorschach CS variables, medians of major variables were compared between HK patients and non-HK patients using the Mann-Whitney U test, and frequency data for CS major variables were examined using the chi-squared test. All analyses were performed using IBM SPSS 24 Advanced Statistics for Mac OS. For all analyses, a probability of value of p < 0.05 was considered significant.
RESULTS
We recruited 22 clinical cases (male = 12, female = 10, age mean = 33.14, SD = 9.33) who met the definition of hikikomori (a 6-month or longer period of time spent mostly at home; hereafter referred to as "HK patients") and 18 clinical cases (male = 11, female = 7, age mean = 37.94, SD = 8.93) without hikikomori condition in their present and previous history (as "non-HK patients"). All the cases agreed to participate in the study, and a total of 40 clinical participants enrolled in the following assessments and comparison analysis.
The average age of onset among 22 HK patients was 21.67 years (SD = 7.64). The average period of withdrawal at present was 5.25 years (SD = 4.10). In addition, 11 cases (50%) of the HK patients had previous experience of hikikomori. Many hikikomori sufferers are known to begin to withdraw from society at their adolescence; thus, we believe that analysis of the data using the present HK patients provides us valuable knowledge in the understanding of the psychopathology of hikikomori with adolescent problems. Regarding home environment, 20 cases (91%) of HK patients and 11 cases (61%) of non-HK patients lived with others (mainly family members).
All the participants received a psychiatric diagnosis based on the DSM-IV (20) . In HK patients, primary psychiatric diagnoses were, in order, the minor depressive disorder (n = 17), major depressive disorder (n = 3), social anxiety disorder (n = 1), and psychosis (n = 1). Regarding non-HK patients, primary psychiatric diagnoses were, in order, minor depressive disorder (n = 10), major depressive disorder (n = 3), panic disorder (n = 1), social anxiety disorder (n = 1), bipolar affective disorder (n = 1), psychosis (n = 1), and alcohol use disorder (n = 1) ( Table 1 ).
Significant differences were found in various personality traits between HK patients and non-HK patients. Total scores of personality traits of avoidant, depressive, narcissistic, paranoid, passive aggressive, schizoid, and schizotypal personality in the SCID-II personality questionnaire were significantly higher in HK patients compared with non-HK patients ( Table 2) .
CS analysis has revealed some interesting outcomes in hikikomori. Mann-Whitney U test showed that the score of FC (Form Color) in the cluster of "affect" was significantly higher in HK patients compared with non-HK patients. The score of SumT (sum of the number of texture-related responses) in the cluster of "interpersonal perception and behavior" was also higher in HK patients compared with non-HK patients ( Table 3 ). In addition, as our purpose in the present study was an exploratory pilot study with small samples, we newly compared frequency of SumT on two conditions: SumT = 0 and SumT ≥ 1. The frequency of SumT ≥ 1 in HK patients was significantly higher (40.9%) than in non-HK patients (11.1%; p < 0.05). Among 22 HK patients, nine cases showed one or two texture-related responses, including two cases that showed two texture-related responses. On the other hand, among 18 non-HK patients, only two cases showed one texture-related response and 16 cases showed no texturerelated response ( Table 4) . Food response (Fd) is also one of the variables in "interpersonal perception and behavior. " There was no significant difference on the score of Fd between HK patients and non-HK patients ( 
DISCUSSION
This is the first case-control study to reveal some deeper psychological and personality features for clinical cases with hikikomori condition using the scores of CS.
The SCID-II personality questionnaire showed a positive relationship between hikikomori and various personality traits including passive aggressive personality. Passive aggressive personality can be described as critical in social situations with extra-punitive expression (20) . Persons with this personality tend to express anger and aggression in more indirect ways. The present result suggests that persons with hikikomori condition are more likely to express their aggressive feelings in more indirect ways. FC in CS is known to indicate the tendency to adjust emotions to others and the environment, or the likeliness to suppress emotional expressions when a person is moved or shaken up by social situations (12, 21) . Based on the standard textbook interpretation, persons with larger FC tend to control their feelings and to express emotions indirectly and/or implicitly (12) . Larger FC is related to the above-mentioned high passive aggressiveness. Thus, our finding of larger FC in HK patients may explain the deeper psychological mechanism of high passive aggressiveness in hikikomori. Based on these outcomes, we propose that it is important to acquire the skill to express emotions more directly and effectively in terms of hikikomori treatment and prevention. Future intervention approaches such as assertive training should be developed and applied in the clinical practice and prevention of hikikomori.
Texture-related response in CS represents needs and openness to close emotional relationships. SumT, the total number of texturerelated responses, was larger in HK patients compared with non-HK patients in the present study. Interestingly, the frequency of SumT ≥ 1 in HK patients was significantly higher (40.9%) than in non-HK patients (11.1%). According to the standard interpretation of CS, this result can be interpreted that persons with hikikomori condition tend to have affirmative view toward others and expect more close emotional relationships (21) . However, this interpretation may be contradictory to the actual behaviors of social withdrawal. We suppose the contradictory may be related to sociocultural background. According to the CS database of Japanese normal adults (n = 400), SumT = 0 appears among 57% of Japanese healthy adults, SumT = 1 appears among 29%, and SumT = 2 appears among 14% (22) . Considering Japanese sociocultural background, persons with SumT = 1 may have emotional relationship with others based on need for affection and try to maintain the relationship (22) . On the other hand, Takahashi et al. reported that Japanese persons with SumT = 1 can also be interpreted that they are not satisfied with the present social relationship and thus are strongly seeking close emotional relationships (22) . In the present study, the frequency of SumT ≥ 1 in HK patients was significantly higher (40.9%) than in non-HK patients (11.1%; p < 0.05). What is this result showing? Based on the above (22), we herein propose that strong feeling of loneliness in persons with hikikomori condition may lead to longing for close emotional relationships. Another notable point is that texture-related responses in CS are known to be related to attachment, dependence, and psychological reliance especially based on experiences between a child and a caregiver (mainly mother) in childhood (12) . Interestingly, [SumT > 1] is one of the criteria in the Coping Deficit Index (referred to as CDI) in CS (12) . A person with high CDI is regarded to have difficulties in adjusting to social situations (12) . In the present study, 91% of HK patients lived with others (mainly with parents). A survey by the Japan's Cabinet Office showed that many persons with hikikomori condition are under protection of their family both physically and financially (23) . Therefore, we propose that some persons, who have high desires for basic affection and emotional support, may tend to withdraw into their home when they cannot satisfy their needs for basic affection and emotional support in social situations such as school and the workplace.
On the other hand, food content (Fd) is another CS variable related to dependence and psychological reliance. If an adult shows Fd ≥ 1, in the standard textbook interpretation, the person tends to show more dependent behaviors than expected (22) . In other words, persons with more Fd tend to expect others to be tolerant and to act for their demands. According to the CS database of Japanese normal adults (n = 400), Fd = 0 appears among 65% of Japanese healthy adults, Fd = 1 appears among 26%, and Fd ≥ 2 appears among only 9% (22) . Interestingly, in the present study, 13 HK patients (59%) and 15 non-HK patients (83%) showed Fd ≥ 1, but no significant difference was found between HK patients (Fd mean = 0.82, Mdn = 1) and non-HK patients (Fd mean = 1.11, Mdn = 1). According to a previous study by Schefar [as cited in Ref. (12) ], Fd is related to desire for oral-phase dependence (12) . Therefore, Fd response may indicate an immature and undifferentiated desire for dependence and one-sided dedication. On the other hand, texture-related response represents sense of touch such as a silk-soft feel or wrinkled hand, which needs selfothers differentiation (24) . Texture-related responses are produced based on experience of touching/being touched (12) . Therefore, persons with texture-related response may have an affirmative impression of touching and ask for relationship with others.
Both HK patients and non-HK patients may have immature and undifferentiated desire for dependence and one-sided dedication, to some extent. However, some of HK patients may be simultaneously more open to have emotional relationship with others. Based on the above, our finding suggests Japanese clinical patients, even though with or without hikikomori condition, may tend to have an immature and undifferentiated desire for dependence and one-sided dedication.
These behavioral patterns have previously been discussed in line with "amae" proposed by Japanese psychoanalyst Takeo Doi (4, 8, 25, 26) . The concept of "amae" has been studied as an origin of interdependence between mother and child in Japanese culture, and as a desire to obtain integrated feelings through passive communication with each other (25) . The point is that persons with hikikomori may protect themselves by staying in primitive interdependent relationships with significant others (especially mother), even when they come to enter adulthood that requires social engagement as an independent self. Our findings also suggest a psychological aspect of hikikomori as they expect others to presume their feelings and thoughts without their own assertion. This aspect may make it difficult to face and deal directly with problems in social life.
A previous study has suggested difficulty in revealing pathological aspects of dependence such as "amae" in Japanese society (27) . Interestingly, there are no significant differences of dependent personality traits between HK patients and non-HK patients using the self-rated questionnaire. The present study suggests CS to be an insightful tool clarifying deeper psychological characteristics and society-based unconscious aspects such as "amae, " which are difficult to assess solely through self-rated scales.
From the above, our findings suggest that hikikomori phenomenon may have the aspect of coping behaviors to satisfy one's desire for dependence. We assume at least some persons with hikikomori condition have the groundwork of counting on others, when confronting difficulties. Furthermore, tendency to regulate expressing emotions can be understood as one's ability to try to adapt oneself the environment. However, if a person suppresses his/ her feelings and controls emotional expression too much, he/she may easily get exhausted. Especially when he/she can only express his/her anger and aggression indirectly or implicitly, his/her social interaction may become filled with frustration. Difficulty in making the shift from primitive dependence and attachment on significant others may lead to avoiding hardship in social interaction and prolonging the period of hikikomori condition. We propose it is important to notice that not all persons with hikikomori avoid emotional relationship with others. The groundwork of counting on others may be a key to support for hikikomori sufferers.
LIMITATION AND FUTURE PERSPECTIVES
The present study has some limitations. The main limitation is small sample size. Next, participants had a variety of psychiatric disorders and socioeconomic backgrounds. In the present study, we found quite different personality tendencies between HK patients and non-HK patients, by regulating the two groups according to DSM-IV axis I diagnoses. However, we did not consider personality tendencies, because of the small sample size. Our findings imply that personality traits are strongly related to hikikomori phenomenon. Future research regulating samples according to SCID-II personality traits is warranted to address the unconscious-level characteristics of hikikomori and non-hikikomori beyond artificial personality traits. The third limitation is the validation process of CS scores. In the present study, the CS administrator (AI) evaluated the tentative CS scores and finally validated by obtaining the consensus with another psychologist (RK). More standardized validation methods should be applied for future research. Finally, we did not use multiple test correction to avoid the risk of false negatives, as the purpose of this study was the inclusive analysis of CS variables and hikikomori to serve exploratory pilot outcomes for future validation (25) . We successfully grasped valuable CS variables with statistically significant difference. Since candidate variables related to hikikomori phenomenon have been identified, future validation study, especially focused on CS variables and clusters related to emotional regulation, dependence, and relationships with others, is warranted. Moreover, clinical studies with greater sample size should be conducted to validate our preliminary findings and psychological aspects and hikikomori in more detail.
In conclusion, we propose the psychological characteristics of hikikomori as follows: 1) difficulty in expressing emotions and feelings directly (according to the result of passive aggressive personality trait and large FC), 2) difficulty in becoming independent from relationships based on strong desire for basic affection and emotional support (according to the result of large SumT), and 3) expecting others to presume his/her feelings and thoughts without his/her own assertion (according to the result of FC, SumT, and Fd). Future research should be conducted whether FC, SumT, and Fd in CS could be predictive indicators when evaluating deeper personality aspects of each patient with hikikomori and selecting precision treatments for him/her. Since limited empirical research has been conducted regarding hikikomori, CS has potential for application in clinical research settings with greater sample size, such as comparisons of therapeutic effects among several treatments.
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